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(57) Abstract: 

PROBLEM TO BE SOLVED: To simplify the step of 
manufacturing a DRAM having a COB structure by 
connecting the sheet resistor of a bit line of specific 
value or less to one of the source region and drain 
region of a memory cell selecting MISFET. 

SOLUTION: A memory cell selecting MISFET is 
constituted by a gate oxide film 7, a gate electrode 8A 
formed integrally with a word line WL, a source region 
and a drain region 9. A sheet resistor of a gate 
electrode 8A having 2Q/square or less and a sheet 
resistor of bit lines BL, BL 2 are connected to one of the 
source and drain regions 9. Thus, since the wiring layer 
of a memory array and the wiring layer of a peripheral 
circuit can be reduced, the steps of manufacturing a 
DRAM are reduced to improve the yield and the 
manufacturing cost can be decreased. 
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(54) [58W©*#] *MM«featEia«*4JJ:WE-<0«ffl*tt 



(57) OSft] 

DRAMffl^ =E >J iZ^l/iljRJBM I S F E 
TQt©y-hSfll8A <Z»- Mg 

35«fctft^y hJi8BLi,BL2 ©2/- MfflsMHMvtf 
*12Q/DJSAT£U Y-Mi8A (y— KS8WL) 

©IB^&^tl^l^^C^-rS ^iltCtU, D R AM 




ifeoT, ItrfB^^U-fe-n^RfflMI SFET©^-hS 
^ U IzMmUm I S F E T0> V-XfigS& K W >fiH 

So 

ot, IWWey-fe^ttRffiMISFETCDy-hWi 
tH4Ucfigfifc!<*ife<7- FIICDS/- >«ttfc» ttffB*^ 
U -tMBBUSM I S FETfflV KM >fS^c 

So 

n ymz : t<o±mzi&f8t,zt\fc&mmt 0 

-f K)££&^i^&T#B£SftTV^::fc&4$&£^ 

or, tmmmmw®mmtt±mz&mztir=.m& 

So 

oT. |ifgBDRAM(DMjailIJ&©^©SKS®lCli> fff 
IB* «E U iz;i/5S#UBM I S F E T©^- h«*gil--#tC 

^snfcc- k» i: m-$mjMx<mf&t<: nt-m&tf 
s ] rn^rn i ib®® *mwmmmux$> 
iB^»v bffitm-wtmx^&titiraMtmvbfr 

ot, laBDRAMfflWizaafcicfcL WEifvMifcH 
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[i^i o] *^yiz;waflfflMi sFETtfo 

Mlttg l 1 3 .It** l 0 fB3£©^#i&§Wgie 
t'feot, |5fBDRAM©JSiaia^)m^©IB8S®^ 

[n*^i 23 flt##i omm&Fmmm msm. 
sss. 

20 -e&o-t, ttnati^^ws^s^D^u- Mtffi©$/ 
m#m. 1 4 3 m&m i 3 iB^¥&#iti^Ei&iais 

[SM&g 1 53 ff#3C 1 3fB®®^#^ailBS^S 
t*ot< ffflBD R AMCD^iatMl^lCli, ttflH'lf^^ 

30 ffi^s^^D^'t'- bm&tm-w&rmx-mf&ztifr 

tSB&iSSo 

[M#3S163 ^^'J^l^lMMI SFETil^CD 

±spic^aanfe«^^ffl^fi^^i: Testis ^ 

«E U -fe;i/?:«^fcD R AMSr^-rs^fl^Sim^S 
®SSg*^T'feoT, ( a ) ¥^flsgfc±lC 2 fi/DJ^ 
~F<Z>i/— VWfc*.M-lrZ> -fe;i^fflM I S F E T 

co¥- hmmn-tittzim&ht-y- K^ssr^-rsx 

S. (b) KfSB^'J-feJl/SlJRJBMI SFET(D^-h 

40 m^t-^tc«eaati^^-K«ga)±BPic2Q/D«T 

©'>-hS*a5:^-U ttrgB^y-^WSJTUlMI S FE 

[»*^ 1 7 3 mam 1 6 iB®©^<*ft«iiig&ise 
50 [tf*^i83 m?mi n<&m<D!mmimmmmL 
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iwsif v homy- hmmm-$.t=.\t*tiz »; 
[ft 1 9 1 ft#* i e iai£® ^«^atag^© 

(b) T'MjaEB&O^lSB0B3j««:^'tS3i:S:# 

[»*S2 o] ft^gc 1 9 tmo^^mmmm^m 
[ts#sc 2 i ] it*£ 2 o ffifta^mmBmmm. 

c»*«2 2] ifmvmmmmmiW. 20 

(DSSg^ST'feoT, fiFfB^3MB©BSIi§i£ttJi2SI2jg 

BM&ifflB* 1 M B^BSMii: feSM?** 2 ©SS&JL 
fc, ttfflaS2MB©B3j«i:tiJSi3Sl«B©i3!SiiS:^ 
-T5fl3CD^JLfc, |ffiBg&3MB©S2^£:f(f8Bg&2Ji 
B©5i!&i:ttfIB0 1 JIB0>I3f«£ *.W$t*Z>%± 

?u>e>*>, ^<t : b2<a©gs^?LS:ra«pic^-tsx 

igfc^U t?ga^<i: : fe»2ffl®g^?L?:KFia^3MB 
cDgS&§^tiFfBSg2SBtfM^ «4Mtrsfll81tfillBtlc< 

[tf*« 2 3 ] 2 2 §3i^¥^tf3fe®l0K3SS 

CDS£|«*oT, fifIBgl3jgB<Z>@3&8£ttJiB^2Ji 
B©l»8i:$:gS^-rst?(IB^l®gg|^?L<DT«ISlc, tUIB 

Oft** 2 4 ] ft 2 2 SB^O^fi^RlHSSISg 

©ssg^srt'&oT. t&fa^3MB©eaiisttt(ia0iM 

^2®@©IBiSi:H-XST^^bfe^^-iBS8S:I3fii 40 
[ff*^2 5] f»#3l2 2f^<D^fl^EIS&^M 

©ssg^ST'&o-r, itfia^2MB<o@Biii:i^a^i® 

S3MBCDBS^i:l^-*3JST^fiKUfe^^-i3^S:iB{S 
^ViZ^&^IAfeDRAMi:, MLS I ££n?— 4 s * 
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fcHW3**3*<fcs- m&iy- 

HL s i 0>mj£©S3SS£tir&B* «e y t;i^aRfflM isf 

im&mz 7] ft*£2 6 ^ma^&mmmm 

71/- M«05Mfc< fcfc— ##2 Q/D«T©S/- h 

xsau itriBi^aL s i cDj^<DB^£ttfi2^am@* 

!|Sl©«»«|5lWM:J»ftU K«BS2©a^lcS2 

sm&gtftu tffta^2<z)gi^>{cfev>TtufB^2iasig 

ffnB¥ttff&BLhlC. |tifS^3I3^S3«ttK^4IBSt|$:3g 

a^ssi^ic, t9iB^2ii<6im ^3^ ^i«e^ 

|tfSBH20BI^T-feoT, ltf!3lB2I3^i:B4g3® 
^K%SMU ttf3BSf52fi^<Z>^®£&ffi-rsf|£2gS^ 
tMBBHS lg§m*«fcO ! ^2g5^LlC^3^MS:a«Wi 

tfflsm i ©ai^fc.fctfm 2 ®si5^icii4 mftmzmtis 
tern 2 ^7L^®m 3 igwi £«^-f s 3 sffitt 
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tigsm i vm&zxm 2 om^im 1 mfam&tmis 



e> <fc e> ksr 1 ttHKfcJwrrfticgi:. 
«Bawi®a^*t«wa»2C!>^^ 10 

SflaRftJftftU ttff2£l2<D8ltfftCfcV^tifi2SI2^ 

tffla^(*S«±fC, itfgBSfl3BSi$£«fctf^4gBf8&g 
3J:3K32«*««aHW-*:rSi:. 
MgB^ioa^-r-feoT. tfflB£lS!IB£Jff3iai£# 

fc, taffi»2©»#T*&oT, ftfflSg21BIR£Jft4BXI 20 

it&fBSg 1 <Z>g|5#fc J:0IW 2 0>g|(£>fCflS4 4MMI«^HIL/ 
tt5S!l§&&ftU ttfgBSS2©8ltfHc£vvt, tfr8B£2 

t&iBsr 1 ^7Lrt<^ 3 mfcm\$-. mmmim& mz 

«l®aKMc*lB»feJ»*U ltfi3^2®B|J^tcl|2 40 



ttriam ©Bfta-T'&o-c, tfmimhff smite # 

l&IB^2©a$^T-*>oT, Hfl2^2fBI®i:m4iBSS 

£#«&aais#ic. ttns^2»gim mean, mim 

WSiSm 1 g§^7Lfe«fc^2g§micm3^MS:««Wi 
MB^ 1 <MM*&*tm 2 oaRfl-lclB4 ttftjf&aflt L 

ttssm&gftu anas 2 ©apneas wr, tirtasf£2 

tiflBSS 1 Wl%m<m 3 «ftB& fJiBSglfB&SL. ^3 
®3&§l Sg 5 IBj«&«^Jtcgg^U ttJiBSfS2g§gg?Lft<Z> 

[it*^ 3 1 1 *<D3mizn i &£xfm 2 ©as^^ 

«l<Z>8MHcllllBBM«d»ftU «BBW2©aJ»«B2 
tfH&ftWtttticJbC. ttnBJfnm&*0W2a!M&BI 

e> * e> teas 1 sifi^sri^rrsMi:, 

ambus 1 (D&frte&tfmsm 2 ©asdics 2^m«:^ 

3WHH»aw-&:EBi:. 

ttrl3^<*S«±tC, Kfiam3B3l«S:^e.«}:e»tC^23ifi 
ttBSfeiattta-tC tMBK2fi9l0)*ffifclttitt'&ftl 

m&L*&&u mmm2<z>$mz. msm2wsmm. 



ttiia^ 1 <m&&£xfm&% 2 omxz.'m 2 m#m zm 

i:m«5*J:"5K:*4BS»«:JSrt'*-*a«i:, 

e>«i:e)lC^2ij®i®5:^-rs^i;, 50 



|ill»(10fl^J:tW2(!>ffi»i:ff3|^6imi 
fH4nM«:JKAU ttfia^2C0SR9-lcj3V^ ttfSSSg2 

[ft #^3 2] l&Mw^ttmmmm 

T. ttfia^lg§^7Lfe«tU : ^2gsmica«)ii*tvSlg 

4 SKWifcJKjWSXBfe*** - femtt^^ 



[M3 3] *«eu-fe/tiHKJ§Mi SFET&flHK 



7 

iasg 2 ©gp^ic^ 2fase <fc^ 3 %Bm-z>jm 
msmiwm. mzm& % 3 mm<D±m\zm i «« 

^M&^*-->y-tSiiifC«}:»J, ttfBB^l ©SPL- 
ICE WC, ^(D^V-^Jl'KM^XimK.msm^ 

ttrgags 2 ©apneas wr, ^a^2*e^»cttfi3^4ia 
[fi:#g3 4 ] n#g( 3 3 tmn^mmmmw. 

[0 0 0 1] 

mi s fet ^mzmmmmmm* (*^> 

#) *Wg3rZ>7*9vt K • *t*rKS/9 (stacked capac 
itor) flfi&D*«Ey DRAM (Dynamic Ran 
dom Access Memory) fc^&^ttgigHaf^StCigM 
LT^^S«5lCgg-r-5 %(DX'3b2>* 
[0 0 0 2] 

RfcfcODgtfB] jS^OD^ftDRAMli, jl^y-fe/I/O) 

mmtiz^ mmmmmmBfrom&mm (cs)© 

JR#M I S F E TCD±giJ»CSBg-rS^^ * K • 
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[0 0 0 3] 7*Zv>7 K • *Vrti/9fflk<?>tf&&g&f% 

-bmm cmmM) *mmm^xm&zfr& a mm 
mmwsm^ommm^ n+vzjvmx-m&zti 

fc* *E U -fe;bj§#UBM I S F E TOT^ftW (V-^ 

[0 0 0 4] **eu-fe;uWRBMi SFET©4mMMR 
Jiic (y-« FWvfWD ofifc&ici*, -r-#<?) 

?hMH&. ^"EU-b/UHRAMI S F E T fclf^g^M 

*»?-4:©ibi. *fct;MiwH^«**?©±*KiB 

-i-5$S£ttU • • \£v XCap 

acitor Over Bitline;COB) ^5t£P3H#ft5. 

[0 0 0 5] ±|BCOB«g?:^i-SDRAMlC-3V>T 
tt» WBPPT-l 22 6 54-^#m$|» 3 l £ 7-l 0 6 
4 3 7^4^C|BB*%<&. 

[0 0 0 6] «Wq*7-122654«4a»CKiia*t 

&d rami*, #Hhas/u 3>K*fei»#is»s/y a> 
Ki:#>y^>s/y-9->f k (ws ix ) i&tammm 

0KyiM Km) T-tf- hmSt 07- HMD feJft*Ufe 
* y iz;i^^fflM I S F E T©±aHc#*£HS/ y 3 > 
ME (*fctt3i<y-9->f Kfig) ■CJBfcbfclfv hi^feBBg 
U i©ifvhllWD±»K:*Bft2/y3>||tW»a6fe 

^mut, ^fb^> y 3 >bhs jitnafbs/ y 3 
»Btc^ufc««ttBiii^ *B»s/y3>Btej»* 

[0 0 0 7] #SB^7-1 0 64 3 7-^^C|^$n 
fcDRAMii, ^JBhftS/ys^Btr^-hWi (»7-K 
IK) »«ab&5i * 'J -fe-n^lfflM I S F E TOLhSMC 

mt.z**)\<tm («>ttfpt (&&))xmmzmm- 

[0 0 0 8] 

D R AMI*, A 1 Wte ifOD^ 9 ^SmiCJfc^TiQfttf 

wv^*BhRt/y n>*>Ky Kx-^f- bm® o?- f 
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i^e> ranges. 

[0 0 0 9] t^y HfcS^MMII^BSISfc^'n: 
«b, AS 1 M BSSIifcll5aEI»«>M-I SFETt Sr^i" 

[00103 aswwv^isas/ua^jKu* 

>f KT-y- h®IE (*7- HUD Wt» H@ 
[0 0 11] OCDBWI*. coBtHKtfrr 

ft D R AM«DWttEB'fc«*fb-r 6 ^iK7)T^€»$^f5& 
[0 0 12] 4e&&®ffi!0>Btt& COBfiBI&fitS 

[0 0 13] *&£a>ft!!0>Btttt. COB«|iiS:«-rS 
DRAM©lWtiBft*«Bt"r«ifc©T**l«B«:»« 

[0 0 14] #$j$?<Dfffitf)Bl8li, COB^tSr^-TS 3 
DRAM©l«iaWb«:«Bt"t*ifc©T?**a»BfciWR 

[0 0 15] 4^m<0MflB^&tnc-e®tt<DSMr2:9^l 
[00 16] 

[0 0 17] *^0^<*^ttH8^Ml*> ^'EU'fe < 
;b®#?fflM I S F E T £*<D±B\Zim.2 tlfeflWBOTl 

fflaaHHF-^-eKWtati* ^^y -fe/i/«:»*.fcD ram 
®t-^ic«^$nfe»7-K*8«)^-h^n;^ una* 

=E 'J l^loffiREM I S F E TCDV - K W >^ 

[0 0 18] ^e^o^NW^imilHSIK^ f&fB*^ 
U -fe;i/3S#U8M I S F E T(D>f— hWMt—W-KW&Z 
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I S F E T(iDV-^m F U-f >1!R«©-#K:ijSft£' 

[0019] *^©^«^m^seii, ttfia*^ 

y -fe;i/S§#UBM I S F E T(D>f— bWffi£.-~&lZ.ffif&& 
ftfctf-FHbft ^&<fc*>«S*S/y=i>Blfc*©_h 
flstcfl&ftS ftfe&JNR* fcMAMS/ y »W KlUis t*tf 

[0020] j^&mmmw&mi* imev 
bmmm* *e y isfe T©±aiK:K« 

[oo2i] ^^(j^m^mssamsmt. mse? 

[0 0 2 2] *98^©^{4^KI11!^@^ ftfSBfilSg 
[0 0 2 3] *f«fflf«Mi«Ilt, ItlfBDR 

AM<z>^?zaiit!&©m^oiBfe8®tc, tttwey-wiottR 

MM I S FET(W- hMfc-ftfcaWMEftfeP-K 

[0024] ^^®¥#fi«MiiKseani.- t&tsDR 

[0025] *5§m©^(*^SlilBS^eii, ItrKDR 

[0026] ^ ^y-fe 

;i/iS3RfflM isfet i:-e©±gPK:^Stifc , W^^I 

M^g^fcT-flB&^nS ^ ^ 'J "fe ?:fB^. feDR AM 
[0 0 2 7] *|g^CD^fl^RIiI15^®li, ItffBDR 

[0028] xmintmrnmammit* i5bbdr 

5. 

[0029] *58^©^(*^@^gli, «>Jt 
;v^fflM isfet fc*co±»icjBaanfeflWBS8i 
ffi^aig^-^ T-Eififc* n& ^ * y -fe dram 

[0030] ^m^m^mmmssmsA. itnaDR 
AM<z)M2isB&©m^©s3iis®tc, t^aw^^sm^fi 
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[0 0 3 1] #&E©^#3M381£fStiU ItflSDR 
[003 2] ^J^)\mmMI SFETfc-t<D±S|S 

ntz.mmmw®mm*i: r^sns * =e y 

•fe/l/ fcflfjtfcD R AM«r^-rs*?6^0 i f s ^«^ttiB& 
^SCDSSt^ffil*, ( a ) ¥mim»fchlZ 2 fi /DOT 
CDS/- h^t&^-tS ;* U iz;i/ii#V§M I S F E TO 

m, (b) tt^*y*/W*W8MISFET®y-h 

©5/- MBBSttffU WJWEU-fe^3«R«MISFE 

[0 0333 ^m<o^mmmm^m.om^m 
[0034] *is^cD^#^tHiis^e©ssg*a 

[0 0 3 5] *^©ip#«f^ailIBSi£g®SSt^ 

t&gaxg (a) *fei*i&Krs (b) -enzms&D 
[0036] ^woD^fl^mss^e^sse^ 

[0037] *&m<n^tmmmmm<Dm!kt>8i 

[0 0 3 8] *|S^©i|^«^W2&^e©$gt*j£ 
tt. |(flB^3Me©ISIStl{«B^2«Sa)iB^i:&g^ 

@<Z>S^t&^1-5^2tf>g$£FLi:, ifFi3S£2JiB© 

ttfiam3Mg©I3ISi:tlIiam2Sga)I3S«i:ttrS3^ 

fe< £*> 2<BOggm5:lt«B^3MS©BBS»i:«tIgam2 

[0039] *^©^«^aa^@®i£t^ 
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[0040] #s8^<&^#asBiii&^e©m^ 

tt. lt(fa^3Mg©BB*8i:t9iami®a©SBifiSii&gS^ 

[0041] *mma^mm&mm(Dmtikttik 

i [004 2] «iJt^BWIMISFEmo±» 

t;i/SiifcDRAMi:, l&SLS I 

I*. tM^^U-fe-JWHRWMISFETCD^-hmiifc 
--tticfgfftsnfc?- KH©$/- hi&Jti:, tttB^v h 

lsi (Dffifeoym&ztm* «e y iz;wwyiM isfe 

) [0043] ^^O^fl^HiI8^g©Sfi8&K* 
*< fctr- ##2 Q/DKT©S/- hffi^&^-TS^m 

lsi (Djm<Dm&zm?m&mMzt~\mm-7i'- h 

[0044] *^©^<*»IWHlll&^gCD9©g^ 
t*. *©£®lcmfc.fctfSf52<DS#£^5¥^<*S 

^srffljrrsxsi:. tifKm©^fc«fctfas2<z>»# 

ftSfehlc. tna&im*3J:tJW2niSfcK3J:3rc 

^--^y-rszL^icty, tifiBS&iogftSicfcwc 

2 ODgl^lcfe v vct(H3» 2 BB&SfcfifcS J: e> tc^4 1B& 

10 luganiogft&T'feoT, t-fiB^ii^i^3ga^ 

^$:S5iU ttlB^lf3S8©^®S:Sffii-Slll^ 
?Lii, ttfiB^2®gt^T*feoT, !if!agS2IS&g£fS4Be 

50 jBvvc, il»llfi^«:«^J:^C»5RS»«:JWa 
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[0 0 4 5] »««««Sffl«*S 

-rsitfcty, msmi<!>MtizmiwMzj&f&^ 
m i n&m&&i@ftt&3M£* ttrga^ i oeu^fe«j:tm 

msmiW&£M*Z£^m3ffl!&Z:1&f&U ItfSB^ 
2 0>StfHc£v ^TStfia^ 2f2USfc«fcS i e> fc^4 gftg 
Sr^l-sajgi:, iiffB^ttSIS-t^ ttflBBSRilR. 20 

fe«k^4 bss*£&-5 «fc e> \zm zmmtwm-ziM 

t.&m*z>B&£~ mmzmauk. mswm. mim 
mmzwML, msmiws&v&mz&m-tzmii&tii 
tffia^2©su4)-T*&oT, msM2m&tm4:m 
mttfm&zmfri^ m^zmm^ m^mk mi 
mm^MMu nss^2Mm<D^m^nm-ti>m2m 
mui*.j&i&?z>3M^ mmimm&&x*m2& 

&xm2<mft\zmim&m*im.i,i=&.. mem*m 30 

fcWC, |&ii^lg^&&e><fce>k:Sf§5fB$5:j£f£ 
U ttfi2^20)g|S#lCfcVvt, ttF3BS&2g§|^?L&&e>«fc 

i*i©3&3&#jiwu itfiBHissiiu mswm. m$m& 
ttrfB^4i3is, mGm&&Wffiiizg%ttz>. 

[0 0 4 6] *^©^«^»®B^@«)SJSt^ 
tdu -e©i®C^lfeJ:t;^2<DS|5^5:^-rs^^ 

mmM^&jmt. tm$i<mftt3£vm2<mfr 40 
■tftifcicfcu, itfia^ioai^-icmisass&^u 

ttffSSg 2 ©Steffi 2 BS^Sr^-T sa^i:. ItffB^m 
#®R±IC KrlB^lBB6lfc<fc^2BBi«$:me)«fce>tc 

^2<DmKn2immzmii;r=&> msmtm* 
M--y>f?2>zi:izj:*), ttsssmi<rtmzt3^x 

2 ©gfts-icfe v ^xmm 2ffi&t.m*2> * e> \z.m4 is® 
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msm2fflm. ms^m. mum 

?Li:, ttffB8S20>8P#-e&oT, ItHB^ 2 KS&ghm4 SB 

ssi:*««i«.sp^^ KfiaH2»ejm m4gas«. mi 
mmznML, mem2msi<^mm^mii-r^m2m 

iggLlC^3^flcMS:««WitJXjgii, tasaigi©^* 
«}:^2©^lcm4SI^S:ifaiLm ttfiBSl4^ 

fcwt, KiB^lgS^?L?:me><I:e)Jcm5ia!iSS:^ 
U ttBaW2©8KMcj3V*T,, ti^|2g^JLS:Se> J: 

A0>£3*ftVtt. tMBBlBK. S&3BB&SL gS5B3&8 
ttt&ftlC&IAU tM8£2gttlEnj*0ft3*tfratt. 

[0 0 4 7] *58^©^«^gEIBSISg©SSt^* 

«. -toD^ffiicm i &xxm 2 ©su^sr^-r*^^ 

fffl&S 2 <Z>g!S#icfS 2 ia«S$:^i-SXSi:. fcirfB^ 

mmmmzmfr&xmt. msmiaym-is^m 

ffflBSg 1 Bffl«ii*«iS * e> ic^ 3 B»&%lft-r&3% 
fc. Itfta^tjsSte-hlC. ltii2^3I3f«$:®e>J:e>lC^ 
23i&i^5:^i--5n^Si:. tKHBS 1 ItfiB^ 
2i3^®^®%Sm-rs^lg§^7L : &^U ltflBH2 
©gfcfric. |t^2iB«g®^ffiS:Sffi-r-5|g2g§m?: 

SWMI&JHUUfclft. ttIfa^3^i{*M=S:^^-n>^ 
fe^T, «lEW2«WLftai , 5J:-5(c»5KI«S:?Brt , t 
[0 0 4 8] 

«. mm3mftm<mmzfttd^T. mm immi 

[0049] 3l^yte/l»RfflMISFETfc1IWHHIt 

ffl^^^-i: *w>Jicg§^5 ntcmto* * u fc* 
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frzmi<m&£> mdMmm&im^n^m 2 ©bp 

^-x^-rs^tjcfcy. itfia^iosi^jcitfiBtry 
bigfc#idw-*tH&©$ 1 gsss&mu mm&oM 

^C«215WfiJ:tnil3BJIi«:je«W«ia4:, tMtfg 
IBM. m21BML 16 SfflMkOJ^cm 

ft. IHBW2ll^fe/t*-->^*£fcfc.fc | J. tff 
SBBiGflKWcfcuT, *»©**'; -fe;wc*fl/t#» 10 

»2<oa»K:JS^T, «^2R^±fiWc*4WM: 

itfia02CDSP4J-{cfiv^ timam2ft6*sj&ic#fgags 

4BBS8(7)^®S:affl-rsSgl^E?LS:^U tHBKl 
M9MR£ J:OW 2 *&BigtCt<riB£ 3 I3&§i©S® SrSffl-f 

[0 0 5 0] *56W©^«^StilB^Sg©$JSg^ 20 
tt. ttrlH'ftWKffl^S^-7^>ftS& ( ^«^^^ tftlB^S 

[00 5 1] 

[|gf93©^©7£J8] jkt, #f8t?i©|g66©7£ffi£®® 
**ftu *©i*y»L©«ra»*iHM-*. 

[0 0 5 2] (^66©7&JSD B U*» *SS»©Jl*«© 

dramwi tz.¥mm- v -foy^mm. 02 30 

[0 0 5 3] f^ii/'J3>^454^#f"^lA 
©CTCtt, m«6 4MbitU^y h) ©«*«:*. 
^£DRAM<ftgl*3*lTV*&. Hll3a*-rJ:3tC. 3. 
©DRAMW. 8«tC^J3nfc^ i EUv>y hMMi:^ 

8Mbit a&OAMt V HMM©t*l*h 

tt. BUKjo^TJ^IC leftO^'E'JTWMARY 
»C£flJS*lTV*S. 3l=EUri/>fMARY©*4v«X 

wu fjjswwcaaaixfe 2 KMt(*n x 2 5 6 40 

bit = 5 1 2Kbit ©*^y iz;i/T?^S*vrfcy, * 

[0 0 54] 0313, ZODRAMO^UTWfc* 
groggy 04 «u ifflD R AMffl^ 'J t 

mw§ tmfflBmwM 1 s f e t z>mw£o)& 

st#-;/&5%3'¥B3B. H5tt. iCDRAMO^'t'J 

fcfc, BSSJCtt-SJo^y-fe/i/Qt, Qti: 50 
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04. @J5lc33VVT:Qn. Q p©$^&'f\tbfcJ3iai!I8& 
©MI SFETt^tfe. 
[0 0 5 5] p" fflCD^fiS/U a^fr&fc* 3 !**^ 

tc 1 icjdu * *e y r u-yma r y ^ j:^ jnaiaitKcAsi 

©p^?x;i/2 i:MiaEIl&©n^x;i/3 fcfcWJ&Stv 
TV\|,„ pS^x;i/2, n^?x;i/3©-£;tX-?*X©^® 
IctefSi^iUM©:? >f KflMtBU jWft*sn*Cfe 
y, -®7-f-;i/Firtbm4©Ti$&-^t/pS!^x;i/2 

CDrtgPlClipSI^^^l/^h^^MS^, *fenI9x 
;i/ 3 ©ftfflnctt nSf*-v r- v KM 6 tffftftlffl? 

[0 0 5 6] ^^yri/-fMARYC0pS!^x;i/2C0T 

#•5^ ^^ciciijji^ y -fe/i/tfv h y ^^^cgses^ 

TV^S. *^y*/l/©*ft#ritt, n^^*^T'«tfi& 
StlfcHg©*^ "fe/WBWBM I S F ETQ t tf© 
±BP»CJ»*a*U ^y-WWHWBMI SFETQt 
l^c|^3*ifcH«DnBf*^«tfW? C iiT-«l^ 
2*VTV>5. -tJfefct., £©**yiZ/M*» ^^U-fe/b 
ig#tfgM ISFETQt ©±gPlcW^^ffl^*g^-C 

[0057] ^*ey-fe^a«R«MI SFETQUi. >F 

- hgeffcffil 7 , v - fmw l £:-#tc7£/£a titctf- h 
«H8A, V-^«W«J:0fKW>iR« (nS«ft 
ffi*9, 9) T'SD^StlTV^. y-h®S8A («7- 
WBWL) tt. nMCO^Wfe (t9*.KP (y» ) fcF 

Si2)Rii«:WBLfc2MflWWIK. *fcti<g^5i<Z># 
tSAS/U n>RJ;T i N (ff-Zyf-J l>5>f K) RfcW 

-h^5tli2n/D^TT**)'S. ^-Mi8A (>7- 

£ y , wmizteMti' y a >©iJ-w * 9- 
1 iAWia$*iTv^. z*i*>o>fi&mg: (axtssvay 
mi 0^*^-9-^ K^*-;i/^— 9-1 1) li> SSHKS/ 

[0058] ^atii&©pS! , ?x;i/2©r^-T--<^MJic 

lCttn^-V*;i/MMI SFETQn*W^tlTfcy. 

niWx;i/3CQy*-5 L -f ^^lciip^-^*;i/MMi s 

FETQpjb^^tlTV^o i-fcfc^ ^©Mizaaft 
IjU nf^*;i^MI SFETQntpf t*;i^MI 
S FETQp £. t>Hf-CMO S (Complementary 

Metal Oxide Semiconductor) tHffi&"£#D&S*vr 
[00 59] nft^lSMI SFETQnli. ^- r* 
^Mtm7, >^-h«1g8B, V-^«««J:tfKl/>f> 
«K^WWta*lTVx«. y-h«fg8Btt, ItflB^^y 
-fe;b31^MI SFETQt©y-hm®8A (t7— F 

1 i5ttt2Q/nJ^TT'«>S. tf-hWM8B<D±.mzlZm 
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nf-V*^MISFETQn©V-^ KW> 

2 £^pm«s<z> n+ m^m^M®, 1 3 1 l 

DD (Lightly Doped Drain) #£5iT*$a£c<*lT33y, n 

+ m^mmm 1 3 c&mizitT i s/y im k (t i s 

i2)^l 6*Wfi»S*lTV>S„ 

[0060] pf^^fl^MI SFETQpli, V- h 
@HtK7, 4*-r-®H8C, y-xilfi'JiffKW^ 10 

•fe;i/j®RffiMI SFETQt0>Y-bW§8A (>7-K 

hwd fcnwi«Brc*wts4vci3y. *<ds/-ms 
-fbs/U3>fflti ojww*a*iTa3y, «»ca«ffes/y 

pf -V^bSMI SFETQp©V-^» KW> 

«w©**v«ritt. ffi^mi^s© p _ m*mmm, 1 
DDweiwsntfey, P +ififti«i5ffli 20 

ffitctiT i S/y*W KM l 6 jWB«S*iTvv&. 
[006 1] **U-fc;i*fRfflMISFETQt, n*- 
•V*^MI SFETQnfcWpf -V*A^MI SF 

E T Q p ©.fcgpXtiu TMfr&WKBMfcS/ U a >BI 1 
7„ BP S G (Boron-doped Phospho Silicate Glass) f& 
1 8 33<kTJ : SMb^'J=i>mi 9jW»*S*ITV**. 
[0 0 6 2] ^^UTWMARYOSKbi/Vn^lgl 
90>_fca»CttlfvHIIBL (BLi,BL2)«9B*a*VT 
^S. l^'V hilSB Li, B L2 ti. T i N|^hWmfcS:« 

iLfe2i«SK«ii«awfc'j, w-ns» 30 

l42Q/D«TT*feS. IfvMlBLi li. 'J> (P) 
tteitm (As) tK-^Lfc^lSifya^O^ 

^2 ofm&L±tvfc3UiBL2 1 fcaisT^y-fe/wB 

#UgM I S F E TQ t © V-:*fSf& K W >0W©— 
fc; if v H*B L2 tt. g§^?L2 3 &ii£T (#*§Hr> 
*;i/^M I S F E TQ n®V K W >^c© 
S„ nf SFETQn©n+ S^ftl^t 40 

1 3 <Dmmz\tmsfn&T i > u *w km i 6 

[0 0 6 3] MiZIIlMrottfbS'y a^Kl 9©±»Cti 
^lM@tf>SB&&3 OA. 3 OBMEMStlTV^. B5&8 
3 0A. SOBtt, 1WBlfyMiBLi,BL2 fcPW*. 

T i NBIiiWBli: &=giM Lfc 2 S^SKT-^^tvT 

A©-SgfcU ifi«BL2 4ftjlCTn^-V*ASHMISF 
ETQnOV-^IK. KWViKlOl* (n + 32¥ 50 
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*#fH£l3) fc«attKjj8ttS*lTi3y, ffiSSgttgS^ 
JL2 5 SriltlT p-^-V^HSM I SFETQp©V-7, 
M. KU-f>«W®-* (P + SSSNmWWWRl 5) 
««ttCJSBS*iTV**. £fc®5&83 0B©-Sgli, & 
UBJL2 6fcai5Tp^-r*AfflMI SFETQpOV — 
y«*©«c& ( p + 1 5 ) 

fc«M»CS8KS*lT^*. nft*A^MISFET 
Qnffln+ SPftHMHKl 3©*8BfeJ:rfp^*^a{ 
MI SFETQp©p+ M^fltfUUcl 5©OTlCkMB 
Jg#t©T i KM1 6*^fi&S*U IS&S3 OA, 

3 0 B©3>* * h&fttiWSttStl* .ke>lCfeoT^ 
S. 

[0064] lfyMiBLi,BL2 ;fcJ:tfgB&83 0 A, 
3 0 B£D±S|t(Cidfi1bS/U =1^IK2 7 jW£fifc£*lT;JS 

y, «ttjc»i«fbs/y3>©*w K^*-;i/^— b-2 

9jW#»3*VO**. tT'V h*8BLi,BL2 fc.fcOliKS 
3 0 A, 3 0 BCDS fetChSWCtt. S OG(Spin On Gla 

ss) mz ife*t«Ht2/u=i>')R3 23W«aanTv\ 

;* *E U T WMA R Y ODflMCS/ y a >Bt 3 2 ©JlSIS 

Ki&'mm (-rap®®) 33, sgaasiiB^asj: 
m«**?<3 im&znx v ^s. 

[0 0 6 5] «^^Sffl^ft^^C©^S®3 3 

wutc«iiaa*tTfiyv w (*fcwj**2/y3» © 

^3 6 £««>&A,j£g§$?L3 7 fc«fc 3 
W?9 9 '20 &*I«bi&A;£gSgS?L 2 2 £ii * *E V 
"kjVmVQM ISFETQt <D V-Z.ffl$L K W >M 

^c®ffc& (n§i^fl£^9) t.mMm\zim^tvz^ 

*. ^Efi»ffi!ilK3 4ttTa2 05(SMb^>f ;i/) 
JfcSftTisy* KM3 5liT i Nl^T*«^StV 

[0 0 6 6] «^^ffl^*^?-C©±SPtcii, TM^ 

&«»C|Wfca/y 3>IK3 8, SOGlg3 9fc<ktJfSrtt^ 

y3>iii4 0jw»aa*i"rv^. Wbs/U3>R4o© 

mg&o[)m2Me©BBiss4 1 a. 4 1 Bmm^tvz^ 

6. BB!i4 1 At*. ffi^^ffl^£m?-C©^U- hm 
S3 50±WffliWIK <IWbS/ya>R4 0, sogik 

3 9fe<fet?Sffb^y3>m3 8) lCg|?Lbfcg^7L4 2 

^b-h«S3 5lC^l/-h«EE (Vdd/2) 

18^4 1BMU tifi3Jai2lHffi&©^lM@©SB!»3 0 
B (D±.W<M8m& <mtiy 'J3VR4 0, S O GB 3 
9, HMbS/y3>R3 8, SHb^ya>1^3 2, SOG 

BI3 1 fi*tfS6Hbs/y n>ii;2 7) KimLfcg^?L4 

3 &iiDTl»S3 0 B i:S§(#llCgg|&£*Vt^.5. I3S« 

4 1 AtZfiy-hmms 5t?:g5^-rSgS^?L4 2 ©ft 
SP. fc«fctJ t iBI«4 lBii@i5^3 0Bi:«:g§^-rsgsm 
4 SOWSPfCli, W(D^y4 4^S«)ii*nTV^5 0 
Y-fel/^KS«YSfc«fct>*B3S«4 1A, 4 1BW, «W- 
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hm^8A (y-KSSWL) j3«k^-hm@8B, 8 
C&^-tS#«K^ ttiB^y K«gBLi,BL 2 33<fc 

Si 0>U3» £Cu («D tSMLfcAl (r;i/ 

[0 0 6 7] Y-fel/^b«SYSfeJ:tJ t iS!S4 1 A, 4 1 

[0 0 6 8] ^|fi6©^fi8©DRAM<DS£i^56 
[0069] *f, H6lC^«ke>tC, l~10Qcn® 
&ffc (LOCOS) j£T?7-<-;i/KSrtt^4 Sr^Lfc 20 
Y) £M2III&<Bn^*;i^MI SFETSr^-TS 

im,<o^m^s.nzpm^m> (*?m (B))&>f^ 

^iiAl/tpS^x^fc^fSU Jfi2tII8&0>P?-v* 
;i/S£M I S F E T S:^i-Sta^cCD^«cS« 1 »C nS 
Tpmi (U> (P))H*>ftAbtnI^3&f 
^■TS. $ftvr, P SfX^2tCpS?W© (B) &>f 

t7x;i/3fCnSPRW^ (P) ^^SLAb-TriS!^ 

[0070] *oyi& 7*-/i/hT*fbK4-eH*4i.fcp 

<7)>f- hgfft!8l7 iiiCTp^x;i/2 ^3<fciynM^x 
;i/3lCMI SFET<Db£VMiSffi (Vth) 5:1®^^* 

2, nffltfayi/S) &J&&1 - 5fc«>0H*">&^ 
*fr*hvr<M (pSf^^^^lS, n^-* 40 

h yrW 6) fc»*t*fc«>0M*>SA*3 
MI SFET0>L£vMimE (Vth) £iH>&i-Sfc«><Z> 

J*l/C*J:V\, «'Jt^WWMISFETQ 

tabSHwe (vth) *.w$gtz>t-fov>4*y&x 

tMiMfcBMISFET (nf'V^lSMI SFET 
Qn, pf-V*;i>iMISFETQp) <Db£vMi®B£ 
(Vth) S:i)^1-Sfett)©'f*>aA5:B , -M'r-tfV\ 
USSVMWM (Vth) fc-tft-enfflMI SFET-ffittSt 5< 
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[0071] mi^-r^iz. **vnjvmm. 

MMISFETQtO^- h«fi|8A -(*7-FI*W 
LK nf^*;i^MISFETQn©y-Mi8B 
feJ:t5p^"V^A^MI S FETQptD^— M3ft|8 C 
fcJRtfW*. y-h®^8A (r7-R»WL) feitW 

-hS®8B, scut m«^«®ffii-tlccvD 

ttTfnS!!a^HK»S'y 3>Bt. WS i2 KfeitfHftS' 
U 3 >m 1 0 fcJHftttftL'&fe 7 * h X/VTs V £vx 

>R&B8tU «fev\ Wty # U >^5ferT i N$Ei:W 
R^tHRU S&lCCVDarWttti'y 0 & 

NRte, ^ftS/ya^RfcWRfc©^*!^?'*.* 

ur^#^bT«fflan*. >y-hmffi8A o?-k 

j&gWL) &£TPf-hWmSB. eat. MAlinM® 
*B*S/U3>BLhtCTiNK (*fc»WN 

[0 0 7 2] tfCfC, ®8tC^f«te>tC p3Rrx;i/2lC 
nSPRW* (P) *>ftA tT^^'J t;i«KMM 
I S F E T Q t CD n£¥*MMHtt 9 n*-V *;i^{M I 
SFETQnOn" ^^|{*:^e 1 2 fc^- hm@8 
a, 8 blC*fbTea®^ (l!*775>f» T9»« 
U nffl9XJb3KpaPRWIfc (B) H*>aALT 
pf**^SMI SFETQpCp" M^^IS^cl 4 
fetf- hH8 a, 8 btcMLTgB^ (t;i/775 
T^fiR-TS. r©fc». ^'Ey-feAaKRfflMI S 
FETQt ©nS¥S!HHIW69 feJ»W*fc«>ffl>f 
^At, nf Y*;i^MI SFETQnCDn" 

©MI SFET , Catfit»C|08UT ! feJ:V\i 

[0073] r^tc, E!9tc^i-J:e>^ ^*ey-fe^HR 

ffiM I SFETQt <D*f— MlSt 8 A Fi&gW 
L), nf •V^^M I S FETQnffl^- M18 B 
fcitfpf ^^^MI SFETQp®y- hm*I8C 

©#ffliMic-9--f K-7*-;i/x^— 9-i i fej^atte. * 

-< Ktf*- 9-1 1 CVD^T?i^Lfc^fb 

s/ya>Bifcji*itxy^>y^fiiixbTjKtfti'S. * 

V^, ^iailIg&CDpM 1 7X.^2tCnM^Bfe (P) fc^f 
^->aALTn^-v^;i^VII SFETQnCDn+M^ 
1 3 Kf #— 9- 1 1 fC^fUTg 

(W77>f^) -CJBrtU n^-7X;i/3lCp 
(B) S'f^aALtP^^I^MISF 
> ETQp©p+ S^MePKl 5fc*W Ktf *-/!/*'< 
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— y-i nc*n/teBSHr (-fe/i/7T9>f» -oft** 

S„ MiaiHi?&S:«l^'tSn^^*;i^S!MI SFETQn 
ODV-^m KW^tW. pf^l^MISFE 

flfcFW^ (Double Diffused Drain) fflk& if T-Wfc? 

[0 0 7 4] r^fC 01 0Kmt*5K~ **ey-fe/U3B 
J^fMI S FETQtffl^- MiHl 8 A 07- F**W 
L) , nft*^MISFETQn®>f-h«i8B. 10 
JS.fctfp^-V^MSMI SFETQp©y- Ffl8£8 C 

<z>**i-e 4io±ffiKC v DSrcUfbS/ y a >K i 7 i: b 

P S G|g| 1 8 &mX>tM. fl3WWtWBW(0»loa 
1 Mechanical Polishing; CMP) 8n? B P S G|g 1 8 

[0 0 7 5] f*{C, 01 lCjWJ:5»C, BPSGflgl 

8±icc VD8re#Bft2'y. 3>K2 8 

xvf>yu ^T'^&t'y 3^1812 8 &V**lC 
B P S GR 1 8, Wtf U 3 2/R 1. 7 iBMPf- F 20 

iMurrfcx^^^ssfcicjiy. **ey-fe;wttR 

fMISFETQt®V-^ilg. Kl/-f 

[0 0 7 6] 3©£l£, ^'Jt;i^R«MISFET 
QtO!)>!f-h«ffi8A (9-RHWL) ©_hWC^S 
nfcSMKS/ 'Ja>ll0 fcHBB=Jft*a*vfe»fc2/ y 3 

f^^-;^^— 9-i n4, gtfbi/y 

ft&g®! (BPSGil 8, WfcS/ya^Btl 7*5«ktf>f 30 

^xy^ysn-ficSiS. ^?L2 i, 

2 2 K9>f Xv^>y»CffiV^ JfX 

14, ^5/y3>DI©xy^>yi/-httilft^ ^ 

««W9 C1«-*«W#±»7* F U2>* F©V** & 

mm- *© wiv ^r=.nftfto)mtm ± »j v ^t*«i 

fi5S3*tSlSijffl^g§m2 1. 2 2 SriM f-?*-^*'* 

— y-i urease (t^7r5-f» isBat 

[0 0 7 7] #tfC, 01 2131%*- <fc-MC, g§^TL2 1; 

2 2©«ai5ic#H^a^y ny^-j^vi o 

ZL0D^v^2 014, iHSftS/'J 3>R2 8©_hg|StCCV 
D8ST*B»S/y3>ilft*M»Lfc«. BPSGI18 

©±8M>#l8»5/y *ytt&*y*rty9Hfc&L>Xf& 

5#jga^y3>K(Cl4nM©Wfe (P) #K-^as 
tl-S. ZlO^iBfeli, «WL2 1, 2 2&itirC*^y 5( 
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t^HWMI SFETQt©n^¥igtt«Wi!c9, 9 

(V-^m KW>«D KtttfcU nMM 
«9. 9 J; y *^»^©^tt« (BBW) 

[00 7 8] 7fclC, 01 3lCaVt,fce>tC, BPSGll 
8 ©±»CC VDtt-CBMfcS/y 3>R 1 9 &mu «fc 
VVCJBS2ia»«*t:fcV^ ^ FUSIB Li ©JtfMClHHFL 

#SJL2 l ©JdWfflBHfcS/ 'J 3>K l 9 &Rfc£U tfv F 

&b li j«»«an6«(W)^y 2 o **tt£«fe 
0i4iosiM:e>ic, ^y-fe/wKfciirafcavv. 

UTMiZZiaflH0HMb^y3>||tl 9, BPSGRl 8, 

■Mts/y3>Bii 7&£xf>f-hm\m7z*v*>y 

f*ii:»C*y-» nf^*;i#lISFETQnOy- 
F M" >«^c©-75 ( n+ SH^ftlgiSlG 1 3 ) 
<D±mOmfL2 3 &&ftU flD* (n+ M^WS^c 

1 3) ©±gUtCgg^FL2 4 Sr^-T-So *fcH«»C p 
^^l^lMISFETQpCDy-^ill KW>i 
%SccZ>-75 (p+ aMfH»M«Wl 5) ©±»KK8WL'2 5 

flfi* (P+ SPNWWIWl 5) ©JiSPlcg^g 
7L2 6S:^-rs. 
[0 0 7 9] #ClC, 01 5Kjo%+J:-5_C g^g?L2 3, 

2 4CDJSa5lC®mbfcn^-V*;i/S?MI SFETQnffl 
n+ S¥9M4Rttl 3, 1 3G>mmt. WlfifLZ 5, 2 
6ffljflsaMC»BLfep.^*^fflMI SFETQpfflp 
+ ffl&l 5, 1 5<Dmmt.> yfv hiMiBLi &■ 

mfctsnz-J^rz oaymmmzT i *m 1 6 

fcJBtfW*. T i 2/ 'J -y--f KM 1 6 14, 'xrty 9- 'J > V 

m&m.htz.T iiS7--;i/bts is« <n+ 

p+ ififHMl 5) feiO^S^ 

y3> (^5^20) *ttss/y3>a 

1 9±^ofc*SfE©T iKSDiv hxt»^-> 
B^bTJ^-r-So 'fflT i s/y -9-4 FM l 6 ®?&fi8;ic 

«fcy, nff^l^MI SFETQn©n + M^^M^ffi 
^el3, 13, pf'V^l^MISFETQpCp+i 
3mMMN£i5. l 5fe*Ut^y2 0i:€ne>lcg^ 
StlSiBIS (^'VF«SBLi,BL2 , I3IK3 0A, 30 
B) £(DZ1>*9 F«St*Mg^^*VS. 
[0 0 8 0] 7£JC, 01 6tC^f «ke>tC, ^=E'J7W 
MARY(D®Hb^y3>Rl 9<D±a5tCtf'V FJKBLi, 

bl 2 ftjBftu »izaaHMW»fbs/y3>B!i 9©±» 

IC^1MB©B3I«3 OA, 3 0 B 5. If v hM 

BLi,BL 2 S«fcU®JS3 0A, 3 0B14, SKb^'J3 
1 9 CD±flUCX/t<y ^ 'J >y8reT i N^EtWKi: 

mmu *v^*©±flBccvDarefiffcs/y3>K 

M»BLi,BL2 OA, 3 

i 0 B 14. «iU*T i Ni (* fcl4WNK) fc T i 2/ »J * 
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[0 0 8 1] #C»C, 01 7lCaVT<}:e>lC. CVDffiTit 

*j h«8BLi,BL2 33«tt«SBI83 0A, 3 0B©«« 
KIM Ktf#-;i/*'<— *2 9 &m.lstM. \£*J hffi 
BLi, BL.2 fe<klWSS83 OA, 3 0BO±SJtCSOG 
0(3 1 fc*tf>WliU *V^*©±»K:CVDja5TM 
f US/ U 3 >K 3 2 tUfltt *. tiflBSfbi' U3>K2 7 
iliM Ktf * 9" 2 911 fiMfcS/ U 3 >BSfC±b 
^TWW«*iVha nflMfcS' U 3 :>KCffct« - 4: 
«. d©#£ttU »fyMIBLi,BL2 £B3«3 0A, 

3 o b <Dwm& ztm?rz> ^ £ # t? s s. 

[0 0 8 2] #tfc, mi Sfcmir&tiz, yithl/Px 
hfr?Xi?lZLXfflt*/V3>m3 2*3«fctf SOG18I3 
lfcxyT^^SZLillCfcy, jt'EU-fe/lattRJBMI 
SFETQt©V-^filt. FW>iW^ (ni 

[0 0 8 3] ?L(D££, HI 9£5Vr<fce>tC, 7* 
hv*?©^*>imtfC«fcoTg§&?L3 7©ti*# 
mSL 2 2 ffiJUa*&"«ife»6T?*>. if y MIB L i , 
B L2 &&tm&3 OA, 3 0 B©_hg|HC7gJ*£*lfc^ 

f b*> U 3 2/« 2 7 fcffiBMicT&fcStvfc^bS' U 3 >©t 
-< F'f* -;i>:*'*— 9- 2 9 li. Hflss/ y 3 y&a>fflffi& 

(SMb^U3>ag3 233«ttXSOG||l3 1) kljXyf 

i*j&|s85:/.l>3 < btti, msHS, 7 feflftftJ-SIRIClf y 
MSB Li, B L2 tfffffiU ffiSg^SUBSgS^C 

ii-rs ^y^wMXoifig/h&ss 

z.HtfX-£Z>. fc£U «fcJ/U3>R2 7i:-9->f Ktf 
a—/!/**— 9-2 9 aWbS^U 3>B»CfW.fc«&IC 
tt, ^7L3 7 £-*M K^#-^^— 9-2 9 4: ©IS© 

[0 0 8 4] 02OlC^T<fce>£, g§^L3 7© 

rt^CW©:?^3 6 £S»i&A/£&, g^e?L3 7©± 
»K***^lflBI^0WWtB3 3 

^7^3 6H gWb*> U 3 >$E 3 2 ©_hg|HC C V D&T' 
ii^LfcWM (*fett#^^S/ , J3>M) 

fi/raaaw*. ewwiase. KfbS/U3>Bi3 2 

©_b8IHCyU^y * 'J >^T*i£8lLfcW|8l£, 7# hU 

«WIS3 3Kt. Pt, I r, Ir02, Rh, RhO 

2, Os, Os02, Ru. Ru02 , Re, Re 

0 3 , pd, Au*z<D&)m%is<^w&&mmit 
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■t$>vma>jm*:&< LT^®fc£:*:i£<-t5©*fc£$& 
[0 0 8 5] #tfC H2 1CS*+J:3»C, 3 

©±8i$ic^>cvcvDS-e®Kb*>i5t;i'iS3 4 am 

*U «CV^T»*CD±»»CCVDasTT i Ng|3 5 A£*§ 
^Lfcfit, 02 2lCaH\fc-5lC yarhl'VTsY^^ 

iiicfcy, wKft*&&6*mM3 3, ftfb*>*;uR 

3 4 Afr&&S8Wfillllt3 4 fei'tfT i NIKS 5 A** 
e>J&-5-^^-hft@3 5 T't&&£ tlfeW^^ffl^S^ 
^C«B^©.- ««ftWl3 4l*. BST ( (Ba, 
Sr) TiOs)fc£«D*i«flBH*H>, PZT (PbZ 
rx Tii-x O3), PLT (PbLa X Tii- X O3), 
PLZT, PbTi03, SrTiOg, BaTi 
O3, PbZr03, LiNb0 3 , Bi4Ti 
3 O12, B aMg F4 , Yi & (SrBi2(Nb, T 

a ) 2 o 9 ) tji z<m^mmxm&-t s z. t *>x- £ s= 

*fe^l/-h««i3 5li, WS/VtfWF/TiN, T 
a, Cu, Ag, Pt, I r, I r O2 , Rh, RhO 

2, Os, Os02, Ru, Ru02 , Re, Re 

0 3 , pd, Au&z<D&$imtoi,<ttmw&dim{\z 

[0 0 8 6] ^V-h@fg3 5te, TiNIS (3 5 A) 
T*«lfi5t3^S©"e, *©IKI?«:fe* *)m<-t&t.T i N 
BbC^ 9 v *#Aofc»;, TM©^fiSfelSiBS3 4 tC^. h 
l/^^Jl*>oT#I4A^bbfeytsmv^feS. t£o 
T, TiNl'(3 5A) l±, KM&m^Igm (0.2/ttm 

[0 0 8 7] 02 3tC^f«fce>tC, W^^IM^ 

*^F-c©±ai$K:cvD&fswb'>u 3>Bi3 8 

U ^C^T?-€-©±BPfCSOGK3 9S:^t:>^U 3 
ktC-g-OJiaHCCVD&TJgHbS/l) 3>^4 0 $:*|^b 

fefc. ^ * h i/s?^. h ?: ^ ic hxmmmm&Mm 

^•C©yi/-h®S3 5 CD_t«S(7>3iS^B^ 0Wfc5/'J3> 
H4 0, SOGIK3 9fe«fctffilKbi/ij3>||g3 8) &x 
^^>y-TSZl4:lcJ;»Jggg|?L4 2&fl^»*e. 

t$ic MiaiTODfi 1 ^ a ©ssfs 3 0 b ©±9$©«ei^ 

(SHbi/U3^Ig4 0, SOGI&3 9, BMfcS/U3>Bt 

3 8, IWfcS/U3>IH3 2, SOGK3 1 J3J:tnaHfc2/ 
y3>|^2 7) &x^^y-rsr4:ic«fc»jg§glJL4 3 

[0 0 8 8] r^ClC 024lCas-TJ:e)lC, gS^JL4 2, 

4 3 ©WBiSfCW©^^4 4 £Jl«>$&*f. ^9 y 4 4 

{*, Hfbs/U3>Bt4 o©±asiccvD?£-r**fmbfew 

Bttxy^/tyirLTJBriW*. ^"9^4 41*, TiN 

[0 0 8 9] MWfcS/y 3>IH4 0©±StCY-fe 

I/* hS«YSfe<}:0 : ^iaEB&©^2Ma©I3SS4 1 A, 
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4 lB5:7£j£-fS3.i:lC.fcy, |tf|B@3{C^-rDRAM 
tfB&^-r-S. Y-fe W hS»Y SfeJ:01i»S4 1 A, 4 
1 Bl&> ®tf fc^ U 3 ^K4 0 <D±mL*rt-V 9Vy?& 
T'T i NE A 1 ^£gl*3<fct)<T i Nffil£*i® Lfc&> 

zrt#-->yLxm&Kmmtz>. yi»i/*miys 

J3J:y ! iiSII4 1A, 4 1 Bit, T i NlgtCuBli:©^ 

[0090] tmLfcfimmm®Mm?-c(D± 

8Plcg§i^7L4 2 &gtiKU MSaEB&<Z>Bi3fc83 0 B ©_hgp 
tcg^7L4 3 tJB*i-*n3B OB 2 3) -ett. 
ffi^M^^-C(DJiSlS<Z)*S^O{^^Jt^TI^g 3 0 B 

<D±B(M&m&mmtm%mi< ^t-fa m&n* 2©j& 

gptcSffibfe^U- MM 3 5#&&ft&ritti# t &&. 

dJV&B&^lCli, 02 5^-r«ke>tC g^®83 3© 
±»»C*WlLfc»fb*>*/MK3 4AfcTiN|)|3 5 A 

3 3 ©TJfCWWfcS' 'J3>K32fcSOG 
&3 2<3D— aptfcxy^yu IB*83 OBOjiSPraiifi 
IW©IIWfel*<bT;i3<. 3.©«fce>lC*Si:, S2 6 

ic^-r«fce>tc ra«^&J3^c©±sis©*s*ii8i© 
be* (a) i:ias3 o B(D±ma>ii&&i&e>&& (b) © 

g*M^ < Jfc*©Tf, g^?L4 2, 4 3 fenB»C3K^r 

&mzm&i4 2©jb»©?v- hnms stm*** 

[009 1] JJB©*e>tC«&3ft;M^©7§3&K<fc 

[0092] (1) ^'J-fc/UWWiMI SFETQt 
<D#-hW&8A <»?-M*WL) , JWHEHK&n*-* 
*/l&MI SFETQn©>f-h®i8BfcJ:tfp?"Y 
*;i/^M I S F E T Q p ©V- V&M 8 C fcflSSift©^ 
WdMU *©J/- hJSSa* 2 Q/DJ^Tt Lfer 

tc*y, y-haEfeffiMWiifc*^**©^, d 

RAM©S&f^^SS:I^Ltc5 , &S^il^T?#^>. ^ 

=fWTt>ffl©Cg^n^ *;i*si» vmv- MS) 

[0093] (2) ±U (1) JC*U, 1#©»7-MS 

wuc^sns * * y -fe/b©»fe#< f £ - £ arc* 

5. ^©^[©^^U-feMCg^StvSU- 

«;*^y7l^fMARY©t*?tS&&Jfc*b"0 DRA 
M©|&SK?:lRLL£-e&3.i:*^S„ 

[0 0 9 4] 02 7WU C- MS©^- hiSfi (Q/ 
□) ^3- K-fS#©A# (5 0%) 

»3- MftWfifb-fc** (9 0%) *T?©^i:©H^S: 
'ZT\ «^.i2RAS (Of -7K 
T*"fe^»M (tRAS) =3 0nm 
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(9- RKfflfir&^y «M»=6. 5nm(Cffi3) 
fcftCtt. H5*©«fce>»c, p-MI-*Sfcy»clH*a 
*t3:**yiz;b©8St£2 5 6i^l/fcbfc#£, U-MK 
©t>-M5tt^8i^/DJ^fc**i(*J:v\ z.*tfc*f 
U 9- MS— #SfctJ KiftttSftS^y -fe;i/©8ic& 
5 l 2iz;wcUT^v:7iM;*&5%TOI®/hUJ:e>£ 

9-H»©s/-h»wta(&2Q/njeiTK:"r* 
3.©$rt®i*, *^yiz;i/©^Mjtn:Tf-&# 

©t£y**»fl^J:3KUi*S4i*&©KS*&fcV*. t£ 
ct, y-MM8A 07-M6WL) ©2/-M&K& 
2Q/D«TlCbfc*l6Jfe©^^C«fc*llf. MR— 

[0 0 9 5] (3) t^y hMBLi f BL2 feig^t©^ 
«DElMfeftU *©5/-M8Wft2 0/O«Ti:Lfcl, 
feZ-tlC J: y, MSB Li, B L2 tJ»jW*33S*e 
MiaiiIB&©BS!S 3 0 A. 30B4 HNplC^f S Z. £ ifi 

t*#s. rtiicj:y, Mjatai2&©lB^^rg2:iM 

[0 0 9 6] (4) Mj2lHlfi&©n^^*;i^MI SFE 
TQn^pf-V*^!MI SFETQplC^^Stl-6^ 
lJfg©I3&§SS8f§3 OA, SOB^^'JtM)^^ 

■y^UMI SFETQnCDV-^ii. KW^Ht 
©±.«PlC^-rsgg^?L2 3, 2 4©T**S* hitfc<k 
tfpf^*;i^ISFETQpfflV-^ii. FH 
>1RW©±itKJSrtW-*lj8lHL2 5, 2 6©TX^^ h 
Jtft/jNS<i"«Si:* { Tf«S*©'C» itl6©*8WL2 3 
~2 6©P^SPlCj3W-SI3feS©^Bm3il4S:l6Lh2-&S3. 

[0097] (5)_UB(1). (3) ICfey, 
TWMARY©lBfi8MS:l®^e)U M22EIS&©ffi*8 

WftijWi&-ri4:« t T?a*©^ DRAM©sjgtx@ 

5:(g^LT#@* »J ©IftLhfeJ:tfl(BS3^ h©tBM&S 

[0 0 9 8] mH&(D^m2) 2fi^fiS©^«l©DRAM 
©S£§#8a±. ^';t;«?fflMISFETQt©y 
-hmS8A (r7-KIIWL) , JWHEI»©n 
SMI S FETQnO^- h®§8 Bfc«ttJtp^-^*;i/ 
MM I S F E T Q p <D>f- hWM 8 C 'tfi8&t&3tti: 
JBiZIERWWSIi'feBWWSrtU hSSB Li, B L 2 

[0 0 9 9] dWDRAMfclS&t&lCtt, *i*S2 8 

fcPWW>3&SrC7/-,n/FIWUK4, pS"?x;1/2, n 
S?C;x;i/3, pM^-V*;i/^h 4 y^M5fe«fctJfn^-v 

i?H*tvfepS!f x;i/2, nS!fx;i/3©-€-*i-?ti©T 
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^EU^bSWmMI SFETQt©y-hS*I8A (>7 
-Ki&gWL). nf'V^ASMI SFETQn©y-b 
@^8B, pf-V*;i^!MI SFETQp(D>f-h®g 
8Cfc<fctfSfnj§S©fBI88D&^ft-f&. tf- hSIS 
8 A 07-K18WL) , y-hm®8B, 8C33«ktfSB 

jj«8Dii. ms^omMio^f-hmmsA (?-k 

«gWL) 35<fctW-h©l88B, 8Ci:ISD<g^l<^ 

[oioo] &{c, BI2 9Kj5**"J:3IC P S!^x;i/2 
ICnSPRWfc (P) ZJyfy&ALXt^VlzJVmjm 10 
M I S F E TQ t ©nS!^(*^9 t. *;i/§SM 
I SFETQnffln" SHAWMS* 1 2££>f-h«fii 
8 A, 8B(CMbTea^T-^U n§2?x;i/3lC 
pi^Ml (B) H*>ftAbtp^*^MIS 
FETQpCDp" 8CiZMV 

[0 10 1] 03 oic^-r^ic, ^^EU-fe;!^ 
#VBMI SFETQtODy-hSffi8A (9-KH«W 
L), nf^fl^MISFETQnO^-hii8 
B, pf^*;i^MI SFETQp©y-htl8Cfe 20 
«fctfg3&g8 D®*4v?il0l)IKICBfbS'y K 
i^3r-;i/^^— ifi l&7£j£Lfclk Mj2Ih!B&<Z>pM? 
x;i/ 2 (Cn 35^*4^1 (P) *>fjr>l£Xl/Cn*-*:M/ 
§£MI SFETC3n©n^^ft{S®l 3 &1M Ktf 
9-1 ltc**LTt=JBJg£-e«a*U nS-? 
x;i/3tCp^7R|sefe (B) H^^Attp^^ 
SMISFETQpfflP + m^mfoffi®. 1 5 

[0102] «wc 03 iKj*-r«fce>ic, ^y-tjwn 

SFETQtCDy-h«S8A (O-KISW 30 
L), nf ^*;1>®MI SFETQn(W-Mg8 
B, p^*;i^ISFETQpffly-Mi8Cfc 
<fctf8S 1 M B<Z>B3ftS 8 D©**t,-?*UZ>±«SICC V Dffit* 

Wtit^Vaymi 7£BPSGBgi 8t^bfct. 

jt'Ey-fe/I/jHRISMI SFETQtfflV-^IWft. Kl/ 

(nM¥3i{*tf»£9, 9) ©±SiHCg$£L2 
1, 2 2fc£j&U £08*01.2 1. 2 2©rtgPlC#*S 
^>Un><D^^2 0S:att)3itf. ^^2 01*, tfr 

wmm<mm 1 (01 1, 01 2#{ko icg^t 

[0 10 3] #ClC. @3 2tC^-t«kolC, BPSGI1 
80_hSlCCVD^T*Srtb2/U3>Hl 9&i^U & 

2 l ©_bBP©SMb^ 'J n >BI 1 9 LfcgL 7 * h 
9, BPSGIS18, gffbS/Un^lKl 7j3«fctW-h 

gtfb^&x^^-tszifcKi.fcy. n^*;n2M 

I S F E TQ n©V-5l««. F U>f->«W®-*a>± 
$tc£SM&L2 3 fcJglftU ftfc&©±SPtC^5L2 4 

pf**AiMISFETQpOy-X 50 
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u ffi^©±gi5^gs^L2 6S:^fiKu sfeicsssssD 

©±SPlCgg^?L4 St*®*?*. 8§®?L2 3-2 6, 4 
Btt, |{f|^fife®0fi8l©*j£ (011-1 3 #80 IC 



[0 10 4] 3fctC, 03 3tC^-r«ke>tC, g§!&S?L2 3, 
2 4 ©JggPtCSffibfc n^-V *;i/MM I S F E T Q n<D 
n+ m¥*£#ffi&l 3CD^ffiil, gS$?L2 5, 2 6©JS 
»JC»BLfep^-V*AfflMI SFETQp©p+ SJ^ 

wmmsi 5<&^ffi£tcT i s/u-y->f KH6 ^bal 

td&. * =E U T WMARYCSSMbS' U 3 1 9 <D_h 
«KCtfv hifiHB Li,B L2 £7&£U ^aiS6!&<Z)S!MbS/ 
U3>IS1 9©±g|JlCS|2Mga)Bai«3 0A, 30BS 
JBfct*. IS&83 0BW. ItJgBgSBSJW 6 SritttTgl 1 
^@©lBl!S8Di:«^tcg5l^3ns. ifvMSBLi, 
BL 2 £J:Zn&M3 OA, 3 0 B li> ttfg^US^SB 1 
(Dkfy Hft&BLi,BL2 fiiWOA, 3 0Bfc|ig 

KCFi^S. TiJ/U*-f FJfl 6, IfvMllBLi.B 
L2 fiilW3 0A, 3 0BHU ttl8Eg£8teCD7£fig 1 CD 
**S (Bl 1~1 3#M) IC^T^fR-TSo 

[0105] ffi^mtstf, ttfl^aifecb^ 

ffil fcRtttanftSfTChfy MSB Li,BL2 ©±SP^^# 

M&X^tU ra«rtc^liaiiBS®m3Mac>BB«8$:^t- 

[0 10 6] ±iabfcSSg^li, ^^'Jt^RfflM 
I SFETQt©y-hti8A (?-K3«WL) > M 
jaHB&«>n^-v*;i^MI SFETQnO^- Mi$g8 
Bfcitfp^-V^SJMI SFETQp©^- h«®8 

c *im.~* ziMT-m zmmon 1 m b cdbbsr sdsth 

l^y H6&BLi,BL 2 Ztef&tZJMT-m 

mmm)m2mB(owms o a. 3 o b &h^ic^ 

U Y-feL/^hi|ig&?^fSnj@tMjaillB&<DS3MS 
<DBBII*BWrC3!gBlW6. Z.4xfC«fc»J, MSm^WM 
J&f8jM&23m&*>-$-Z.iltf-eg£<D-C. DRAM© 

<B^&0€>^^^T'^S. 
[0 10 7] (Hfi6©^S83) ^iffi^I©DRAM 

awikfjmz* *-r03 4ic5t-r«fce)jc, p-m©#^ 
as/ y 3 e>^s^<*c®E l'sr^sssK b LT*o>mm 

K«V«ffcS/y 3»S5 0 CVDg&ffl 

v^iffb^y n>i5 o±icfifbs/y 1 &*£st 
u 7^- hi/^xh$:v^^{cL-rm^yn>^5 1 
&xy^>^-tszii:ic«fcy, 3R?£WRtt0>fiHb2'y 

[0108] r^tic, 03 5ic^-t<te>ic, SMfcS/y a> 

1^5 1 z^tKLxmttmm&mtog&i**- 

, v ^ > ^ szl ^ l Cj:y^|g5 2 5:^U ?M^T*^# 
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[0 10 9] 03 6K^Vf<fc-MC $$*85 2©F»g 

SPlC&ffcS' U 3 >R 5 4 S:tI«Witfo tSt 5 2 (DfcfflZ 
^t^U3>I&5 4&«tt>iitJlCl£ CVDSi/g^T 
1 ±\zmti'V 3>BSI5 4 fcttftLfett. *b 

^es^Hi (cmp) mx'Z<Dmtiyvn>m^4:tc 

to 1 1 o] 03 7icsvr<fc-Mc ^ViZ^S: 

^-r-S^t^iaiHD^Dn-f-V^l^MI SFETS: 10 

mm-^fm^^mwmLiKpm^ms (b) *-f:t 

/1/fiM ISFET fc^T 5«B£©¥3i#S« ltC n§2 
TFtm (P) fe>f*>aXLTnffl«>x^/3fcJ«*t 

So cr©^ ni* pimfflfn^ 
*u© tr- * 5 2 ©ae <* 4: «t 5 C-f * 

[0 111] «WC 03 8Kj5%f J:-5IC &SI5 2T?B 20 
*nfepSfx;v2, nS#x/i/3©*4v? f *i©7*"T- 

5. 

[0 112] JJBbfc«BS»ICJ:*l«. pif^z 
n af^*;wh'v;tit«fflSt53i:{:J:'J, p1? 

SfcJWqBi:**©^ DRAM©§£EEII&{B*£-rs 30 

[0 113] ±8BbfcWfi*«SK:J:*Ui. ¥*8tt»£l 
K?(WtLfeai»5 2fili^H£:*Te>£i:tc<fctJ. LO 
COS mX'&f& khmer© «fc e> «c*?$H!i 

M^©w*^T^^-f zfffimzmxfzrt-tt-v (b 

ird'sbeak) jb<£CfcV*;ihfre>» DRAM®^*ttfb& 

^s^t©Rg©©^#fc *mtm&i±iz 
to 1 1 4] as* 5 2 x-m^^n^mm<mmcD 

DRAMli, fffBBSafifflJSHKl, 2©DRAMfe«fctf£* 
TOm&Oj&M (4~7) ©DRAMlC%ji«-r-5ri: 

[0 115] (IU6CW£J&4) #^&feZ>i?H©DRAM 
©9!B&&$£te. *^ui^MDflWW^**JlHF<;©» 

[0 116] dCDDRAM&SSt-fSlCtt, * 1*03 9 
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1 tHiffl^^^'J W1«WM I S F E TQ t © 
y-h®l&8A (9-FWWL) , MiamSKOn^-V^ 
;|^MI S FEtQn®^- h®88 B fe.fctfp^* 
ASIMISFETQpftMStfW-*. f-bW&BA (r> 

-ks«wl) sitw-MssB. scii, m&m, 

[0 117] 04 0lC^J:e»lC *=ElJi2;ioS 

#U§MI SFETQt©y-hm®8A (»7-F*W 
L), nf^^«MISFETQn©y-hii8B 
fcitfpf^^l^MISFETQptW- h@18C 

***i*hfl!>±iJK:c v Dareaif bs/ u 3 >m 1 7 t b 

P SGRl 8 fc&SRLfeft. &6BiS/V 3>R2 8 & 
VXiUCLTBPSGRl 8, BfcffcJ/U3>B|l 7SJ: 
t;Y-hSKblK7?:x^^>^-t-2)Cli:»c«fcy, 
-fe;W^ffiM ISFETQt CDV-^m K W >fl 

« (nmtmmmQ* 9) ©-ha»cs»BL2i* 22 

L 2 )*^S*lSMiZ2EK&On^-^*;i^M ISFET 
Qn©V-;*#B& KWMJWO-*(n+fi*»ft 
fUgcl 3) ©_hSWC=&g§&?L2 3 
[0 118] 04 1Kj5**"J:3KU W$Mj2 1, 

2 2, 2 3©Afl|SK:£|£fAS' , J 3X5^5^2 0 
i&/u#&, 04 2tCjjVt«fc-MC, ^t>J7WMARY 
©SHbS/Un^Rl 9©±«»Clfy M»BLi,BL2 % 
iKfiW*. hiH5BLi,BL2 13U Itfg^SfeCD^ffi 1 

©try m§b li.b l 2 i: m vmm.<DmwmT']&}& 

[0 119] mz. 04 3{C^i-«ke>JC, CVD&T'ii 

«Lfcafb2/u n^&M^ttxy^^yr-inxbTtf 

•;MlBLi,BL2 ©{B!l^fC-^>f K"?*-;^^— ^2 
»£yM*BLi,BL2 .©-taWCSOG 
R3 1 fcXtr>»l?U ^^T*^©_hSPlCCVDiST^ 

[0 12 0] r^ClC, 04 4 tc5t-r«fc^ic, 7* h l/*?^. 
hS:V^^{CLTgrtb^U3^Bg3 2fc«ktf SOGBS3 
l5:x^^>^-rscii:tc«fcU. ^^E'JWHRfflMI 
SFETQt0V-^m KW>fl®M (nS 

*m*wut# a ) ©±»icj»«a*ifct{ira*WBL 2 2 ©_l 
epicg^?L3 7?:^i-s. ^.©ii^m^Fic, Mianes 

©aWfc2/y3>R3 2, SOGR3 1. BP SGRl 
8, Hffc2/U3>ttl VfiilW-hBMURVfcxy^- 
>yfSZ.iltCj:>J. nf-v^^MI SFETQn© 
V-^m KW>i»Dtt* (n+M^^M^l 
3 ) <D±mzimfr 2 4 fcjRBRU P I S 
FETQpOV-^M^. KU>f>1H«©— * (P + S 

jfmtfNBtti 5) ©±auicg§^jL2 5«jkau 

(p+ S!¥WMRttl 5) ©±aJC«l«L2 
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[0 12 1] 04 g$S?L3 7, 

2 4, 2 5, 2 6<DftmKTiNm£VW&£<V8MI&te 

«fc 3 ic, gs^JL 3 7 ©±®Kfjt$g^uas§fi^i?-ca>g 
«@*S3 3 R|^c^iaiiI8&^lMB©i3»8 

3 3 A, 3 3B£7ta*-fS. ^BS@3 3 3S«fctfBK83 
3A, 33B&, |tf|BHJgCW^fiilG^lffi«i3 3i:ra 
£i©gK©#®8l"ej&«U -?-©^-hS*iS:2Q/n 

[0 12 2] ftlC 04 7tC^-r«fce>lC ^«SII3 3 10 

bTffi^«m«a^?C«:^Lfc^ 04 81C5VT 

i/U3>K3 8fe*WIU ^V^-t<0±gPlCSOGffiE3 

Un^IBU OfcigfirTS. $Wt, ^tfhl^XhfcV 

J:SP<3D3ifi^ (BWb>U3>m4 0, SOGlK3 9fei: 
0^t^U3>K3 8) &x*/^>yi/rg§$JL4 2£ 

H^lC^iiaiiB!&®^lMBOl3^3 3B0)_tg|S 20 
©afililBI (SWbS/Un>|g4 0, SOGjg|3 9fc«fcUm 
-fbS/U zjyt&3 8) &x*/^:vybTg$£FL4 3 
Vtd&s WffiJL* 2, 4 3CD^gPtCW(D^^4 4 £il 

[0123] #uc 04 9K5vr«fce>ic, mtt/vaz/ 

m4 0<Z>_hgWCY1Zl/* hJSY S33«fctfMi2EI&<Z>^2 
JfB<JDfSI*4 1A, 4 1B&^-rS. Y-feU*hS«Y 
Sfe<fcU f B^84 1 A, 4 1Btt, fiff^66CD^®l(DY 
•fel/^h«SYSfe«fetJ t B»St4 1A, 4 lBilNSiSJSjfi 
O^m^ mtiTiNIgi:Al-&^ilTiN|gfca) 30 

■5. 

[0 12 4] ±fBLfeSSt^tC«kn^ If^^ftffl^ 
fig 3 3 JMVM*Qm&<?>ffi&3 3 A, 3 3B 

[0 12 5] fcfc, #^U6fiD7&ffiT?WU fPS^&S^* 

^•c©»«ffi 3 3 %im.-?z>zMx>mfflBm<D%i 1 40 

MB<Z>BB&83 3A, 3 3B&|ipftC7&£Ufc#, 4*- h 
SH8A 07-FSSWL) feJ:^-bmei8B, 8C 
(fe&tMttfy h«8BLi,BL2 

-rsias) T^iaia8&®^iMa©Ba«s&ii^c^ 
u ra«s^««iiHF-cffl#RSffi 3 3 fcTt^SX 

ST-MiZ«lB&®^2^B©B3i««:^c^U Y-fel/ 

[0126] (mm<mm5) ^hjs^^dram 50 
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[0 12 7] ^©DRAM&aSi-rSlCti, *-f05O 

ic5*i-j:e>ic, 1 ±ictirig£te©«a» 1 tm 

&0y%&X** : ZVlZJ\fi£JV ! 3MI SFETQt, MiSEI 
n f-T *;i/®M I S F E T Q n 33 <fctf P 

MI SFETQP&J&SU ?XV^^-tT,e>©±S|JK:tr^ 
h«|B L i , B L2 fcjf ia®8&0>m 1 Jf B<8SB&8 3 0 A, 
3 OBfc&BJB&CT&jfcU S^tCtf-y h«|BLi,BL2 

>!f-h«®8A (?~Fi|WL.) feitW-l>«i 
8B, 8C&, ftff^66©^fill©y-h«ffi8A (T7 

-miwl) iszw-bwrnsB. sctntMSjaifi 

CD#®BlT?7£f£U *©5'-hfBttft2 0/'njaTfc'*- 
S. lfyM»BLi' f BL2 fc«fctfB3l«3 OA, 3 

OB%!ifiB^©7£Jt8l0)l^ hilSBLi,BL2 tHC 

[0 12 8] #ClC 05 UCaVf «fc-MC, ^tS®3 3 
(5D±gP{C^XvC V DftT&fb* > # 3 4 A &*§ 
«U ^V>T*-e®±SI$lCCVDi*-eT i NIK 3 5 A&ig 

««fi|3 SCDj^KC&ftMMIKS 4 33<ktJf^l/- h«S 
3 5S^bTffi^^Sffl^S*-?-C«:m-rS. Zl© 
htW:, Mizmi8&CD^fb*>?;MS3 4 AtTi N 
1^3 5At%;^-- >f bTJS22ISIB&a>£l2jgg<Z>f2 
JSS3 5BSr^-TSo 

[0 12 9] MME»&©^2MS©B3liS3 5 Bl*, $&Ht 
I^T'feSSMb* ^^^3 4 A<D±mz.mWmT'2bZ>T 
i N|g3 5 AS:^Lfe^^C«:oTV^SG)'r^ Miata 
B&O)01®@ODB5fel (3 OB) fc^ U*MCg§^f£ 

[0 13 0] ^31?, &IC05 3tC5t-TJ:e)lC, 
iffiffl^a^^-C^tJfSBSSS 5 B0>_L6MCCVDj£T!®! 
•fbi/Un^m3 8%:*^U ?M^T-^©±fiPlCSOG|K 
3 9 S^^^U $e>lC^(Dj:S|S{CCVD^T'Kfb 
S/U 3>|^4 0 *$mi,t=&. 7* h h fev^dr 

wamm (mnn/vnym^ o, soGsg3 9i3«ktJ 5 is 

^>Ua>m3 8) fcx^^bTg^gfl^ 25:^ 
U H^C^iaEIS&©I3^3 5B<D±gP®$6^ (SMb 

s/U3>K4o, soGHsgfe-kt^fb^uni/iigs 

8) $:a:«/^>^LTg5^?L4 8 Sr^U $5>lcMa 
mKCDSl MB ©13*83 0B<Z)±BP®*SisK (SMb^V 
3>K4 0, SOGK3 9, gffb2/U3>IK3 8, gKb 
S/V n>IK3 2, SOG8I3 1 feJ:tnfiMbS' , J 3>H2 
7) Srx^^>^LTSsm4 3 SAW"*-*. 
[0 13 1] ?>:»C, 05 4»C^-r«fc^>tC, ga^7L4 2, 
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4 3, 4 s(D^mzvi<D^^fA 4 zm&&/uim> m 

fl:*>y=i>j&4 0<D_h6PKiY-fel/* HSYSfc«fctW§ia 
EI&<DH3®@0)g3($4 1A, 4 1 B&Jgfifc-fS. d*l 
tCfcU, jSMS8&<&^2JiB©liSi§l3 5Btt, SI3jfB 
CDISS4 l B£^LTmMB©BB&83 0B£m^#tfC 

[0 13 2] ±l2L^$St^C«fctl^ bfy MSBL 
1 , B L2 fc^ffct &MT*JSj»&£>$& 1MB 3 
OA, 3 0 B fcRRftCMU ^^SM^a^?C© 
?V- h«®3 5 Sr^fia-rsajgT*^iaiiIt^®B2M@ 

g>is«3 5 b &im$ic^u Y-fe is>? vm*m&*z> 
•ess. 

[0 13 3] fcfc, ttf3z&bfcg§$?L4 2, 4 3, 4 8 & 

m&tr&jM (05 3) t-ti, ^^^ffl^*^f-c© 
jcsmbfeBBiiS3 5B*^!ie>tisan^fes. m&i* 

4 3GDT*^* hJfc&gS$?L4 2, 4 8 ©^tUCiS^tt 
&Z:£:#T*£50n?, g$n?L4 2©jeaP©yw-h«Si 

3 5^>^?L4 8<Dj$&w>ws&3 5B*^oe>ns^*-& 

[0 13 4] raElC^<te»lC, g^JL4 9S:il 

£T^3jgB<DlSll84 lCfcS^aftlCg8$$*l&fl2Ji 
5 C<Z>T8MC ^©BSSSt LTtt^MSn 
few «^9icti^n-^>f >^a>^-B5SS3 0Cfe 

li,bl 2 t$zxfffijmm<mimBo>ffli&3 oa, 3 

0 B SX)gT*ra«FtC^fi&f 5. Z.(D «fc 5 

ggm4 9©jSasa)B3i683 5C^!ie)tlT=b> 
TSPOD^ -BSS83 0 C^iyf^^©^ h 

&KiL-r&;i£#T-£<&. 30>i:£, *5-I3W3 OC 
©TBPiCS 6 K #5. h DW L 33m& 

l»it*-*i 

[0 13 5] ^l/- h®H3 5 HmM<DT i NlgT^fiR 
<*4V51»§i3 5C«U |^bfc«k^lC 

# * h DWL £g$B?L4 9 (DTBfHC, TOfctcW: 

[0 13 6] ($m<DMM6) #||J6©7£ffi0>DRAM 
1,BL 2 «^^i-«^DB*J:lHiW9BOT*MBR?-C© 
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[0 13 7] ZKDDRAM&ISg-rslC^ *-Titma^ 

ffiofflatt 5 £ ^od*&t-^«^ 1 ±k* *e y 

3§#U8MI SFETQt, J922iaBBti)n?-**/uaMI 
S FETQn33<fct) t p?-V*Jl'MMI SFETQpSj^ 
J*U JkV^^^U-fe^aKRfflMISFETQtCDJdSJ 
Klf* h||BLi,BL2 (05O#jD „ 3 

<Dt&i&$&o>ie!&~zte> 05 6|c^-r«fc-5fc Mam 

f&CDmiMB©ISIiSl3 0D~3 0G&R|^lC^-r"5„ 
tf»y MRBLi,BL2 £J:tfBSIi&3 0 D~3 0 Gli, ttf 

[0 13 8] #CfC, 05 7[C^f idtC, MiaiSg&®^ 
1MB £>B2*8 30D~30 G0>_hBMCj§iailIB&a>^ 2 M 
B<Z>B3feS3 5C~3 5FS:7&jS;f 5. H3&83 5C~3 5 
FWu «^BWa^*^?C<D^fi«fi^3 4fe«i:^ 
U- l>«3 5 *JR*r*3DBTW*K?W«U *® 2/ 
-«5:2Q/DaTtt5. -OJlt. BS&R3 5C 
liHlSB©Bi5®3 0D<3DK±lCR«gU I3I«3 5Dtt 
fHijgga>Blt3 0Ea^CJ:(cBK1-«. BB8&3 
5 E lim l M UG>fflt& 3 0 F©K±tcg2SU BB&8 3 5 
Fl*Hl®B©B3IS3 0 G©SU:lcBEigi-S. 
[0 13 9] mz. ®5 8lCat-#-J:e)tC, gB^3 5C~ 
3 SFODJiStStCCVD^T'SHbS/Un^lSES 
U J«kV^*<Z)_hSl5lCSOG)K3 9&^bT>^PU S 
&lC-?-OD_h^CCVD?£T-SWb^y 3>^4 0 
fe^, 05 9lCat-TJ:e>JC, -7*hb^hS:V^^tC 
LT^iffllII&CDl|lMB©ia«3 0D~3 OG©_hgiS«) 
IM»|)lfiJ:t«B2JiB®BSIi3 5C~3 5Ffexy^-> 
i^j-SdfclCtU, ^2MB©I3liS3 5CS:«®bT^ 
1MBCDI3ISS3 0DlCM-rsSS^IL5 6, ^2M@©BE 

3 5 D -fcKl LTlg 1 m B ©I3(« 3 0 E \ZMir 
7L5 7, H2MB®BB«83 5E«:«iiUTmiMBcDl2 
i|g3 0FlC^-rSg§^?L5 8, S2JiB©BB&83 5FS 
KlbT^lMB®I3S83 0 G£3t-rSg§I^L5 9 

J:t/-€-ne>CDlK^*^T®ggm5 6-5 9T*««« 
CT*S>Sfe«), tftBBL5 6~5 9fi!)V^'«X*»®«»»CX 
^^^BU^Cfcy. B1MB©BS6R3 0D~3 0 
gov ^ftfrtfiim&Jiizffl e>*vfc y -r* i i: «fc v \ 

[0 14 0] ?^tC, 06OlCStf *e>lC, g^JL5 6~ 
5 9C9WSPt-W<7)^^4 4 fc&fe&A/£ffe 06 1 {C 

3^B©IS684 1 D~4 1 G*jm-f&. 
[0 14 1] Z13T\ ra0©^SglC^t^Btl4. g^L 
5 etCflftftStlfe:?? 4 S:iiUTm2MBG)B3^3 
5 C fcH5 1 MB©IBSS3 0 D t. 

©«StT*«>«>. -taSfcto^ S3MB©BSSS4 1 ^ 
l^©gaS«^:LT^i^Stl^5:v^^f5-K^•C•fey, 
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y^WtUTWIfrr*. o*»J, |@gW>®5&rt*;&5£l3 
JfB«B5&g4 1 (E, F, G) £r?*--;/$r-f5gftC 
gSSSSJL 5 6 ftOZf^ if A A 0)3?®tf?l!ie>;txfc^«fc e> ICt 
Sfetta^aST?*^. tfcot, 6S&84 1 DJ4, g$c?L 
5 6 &5££icg3 <fc e> fcW** -^TfJBfctStffttf 

[0 14 2] ifc, ng00>£*g;fr£>2#B0>$Sil4, g= 
i^7L5 7lC^$*vfe^7^4 4 &iISTSS3MB©ga 
«S4 1 E, £S2jgB©fS&&3 5D*3«fctfSllJIB<BBiS« 
3 o E©3®ra&«§:tcm^ricgg^f SfcStxafiBtT* 

titettfLzr^VA 4 &iiDTm3JIB<&IBi«4 1 FtgS 
1 ®B©I3(«3 0 F il&S^lCgg^f Sfc«)®#UiT' 

3CM©£\ f[S2«B<Z>BS!«3 5E14, 
£LTt4&M3*V&VVJf i?-fB&&T*&5. B0<Z>£«tf> 
#8114, W15 8lC^S*lfe^^4 4 fcilCTSfl 
3jfB0>S3fc§54 lGfcSS2jgB©S3&fc3 5Ffc&«^l$ 

KSST'&y, g§^5 9<3J^;b^lc3?£ifettS<D&Bfc 
W^vx*. .fcfB*^ -IB&R4 1 D, 35E, 3 0G14, 

3nTv>&^Bi»re&&. zf??A A\mm&mx*tbn 

tf«fc<, W»ci4BSj£3nfc^. 

[0 14 3] 06 211 JSffl|!B&<Dm~gS3JiB©BB 
^<B«Bfc<^ fc^T^ffiBT?**. 0#<DI3IS4 1 
H, 4 1 i««^&#Sj£-r5^3®B©SBi& 

1 J, 4 lKtt-B^8&«l^-rSS3MB«)B3j»T**> 

y, &»cyizu* h«8Y s ii^jfT-^sns. S3fc&3 

5G, 3 5H&4#^£^^SfS2jgB©B3JST*& 

Bf&ZIXZo I3&83 0H~3 OKl48£lJfB<Z)fB&rC& 
»j, fcfy Hfc§SBLi,BL2 tWMT'^StlS. 

[0 14 4] ZKDWJT'H t|2^B©I3S83 5Hi:^l 
MB ©13® 3 0 I fc&^B-f £S5$JL6 0©_L8P{cgl3 
MB©*" ^-SS&S4 1G*<J&£3*W |g3®B©B3!iS4 

1 I£mSB©BS®3 0Hfc&g^t-<2>g$SFL6 1<Z> 

^t4nc^2MB©^-ias3 5 i-ffimat^ mzm 

BOI3884 1 Jh£S2jfBtf>BSfg3 5Hi:S:ga^t- 5g! 

g3L6 2oT^c^i^B©^-isfia3 o -L-mmA 

tlTV^„ £S3jiB©S3li84 lKfc|g2JiB©BB 
jj«3 5Gtmi®B©IB!ill3 0 J It, gg^7L6 3&iiD 
TSWCSafcSjlVO**. Zltie>®g^i?L6 0 — 6 3 

t>, g§m6 0~6 3t4, |fS3/IB©BS&80>7&£itfK2£ 

i ;i snwmizm? & «fc e> terns 

[0 14 5] dODJ^lC, 2t^66®^flg®SSt*^H 

ttjiaa 6 1 tc^t-j; e> ic, d r AMammBmcffi 2 ^ 
bodies 1 ms&m&t ^m^w^g^-rsg^jL 
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(5 6) , m3mn®m&tm2mB<?>M&t.mimm 
am&t *9%tti\3$&ttz>imfL (5 7) , ^3^a 

(5 8) £J:tf$fS3MB©BBi«£fS2MB©iB&&fc£« 
^Wicgm-rsgm (5 9) ili-ll-eHW^ 

J?&-t^TCDgSg|?L5 6~5 9T'SSraClC-rs. 34% 

icj:y, ggms 6~5 9 zm3.mt£&-eMj&t& - 

10 1t5Z.i:^T-SS. ^iaEIB&<!D^2MB©I3ISS3 5C~ 

3 5F(t m%m8m®Mm*c<zmmffi craw 
[oi4 6] ^mm<mm<7m^m^ mm 

[0 14 7] 06 314. h£$$fTh2>7tStirS& 
fflta-X3 5 J &?V- h«@fe<k^iaEi&a)m2 
«B©I3^8i:^^-^bfcW ; S:^bTv^S„ 
20 14, ta-X3 5 J©WSgl4. gg^JL6 4 &iiDTm3 
MB<3D®5I®4 lMi:m^JCg^3tl.TV%S. 

4 ©TaPtCt4, g«6 4 A^SlC^tfeWS© 
SrRSihf Sfctt)fC|glM@C0^^-BB®3 0M»$ 

[0 14 8] MSM2&43J&3H4, 4ff$mu&gEflJ& 
[0 14 9] (^fig<Z)^®7) CPU*if©|iaLS I 

30 t*=e y l s I h zm-^mim&hiz.i&f&Lf- 1 * 

^V>f3>(DRAMBI$lCl4DRAM*^fli3tvS 0 06 

4 [C^f 1 ^ «V ^7>f n > 14, R AMmzJ&ffikD 
DRAMSr-t-^VNSo CKDDRAM14, M^-l4tiflE^ 
JSCW^ffi5<DDRAMilll^ {gJStaOfcry h«8BL% 
^•TSn3gT-JSiailIB&®|g 1 MBOB3liSS:^C^ 

gT*^iaill8&©m2MB©I3®S:^C^U Y-fel/ 

40 [0 1 5 0] 3.©DRAM&±gBl-^^^7^=l>©R 
AM^JlC'Km-t-SZltlCiU, CPUgiJ^Affi* (1/ 
O) Il]g&355if<D^l^B©S3jS (Ml) £tfyH«BL 

fcjRjW6xgT?rai«wcj»au ^2Mb©@bi« (m 
2) &^i/-hsgis:^-rsnjg-r-iii^c^u s 
3MB<DSss« (M3) *:Y-ti/>r hmzmffrtzzmx- 

[0 15 1] J£Ui. *|6^#lCJ:oT«t$*lfc^iS:ll 

50 M<mmizm^&M&&tizmii>f-it* *?mi$msgs& 



(20) 



37 



[0 152] 

&TF<7>M*)X'ibZ>. 

[0 153] *«^tC«fc*l^ **V7ly<<<Dffi&m£ 
MMm0mmZi&*>*tZ.£.WX-%?>(DT\ DRAM 

[0 15 4] #&if!ic,fc*tf£ y-hSfii 07-F3S) 

[0155] *^jc«kn^ mmm<nrii-v*nm 
« i m E<mm&£&%i2mEv>m&* : z u */wot» 

fve,©MI SFETCDV-^m K W >1S*&Z>-hSP 20 

[01] *5§^«)|QIBCD^^l-r*S>SDRAMS:^L 
fci|^#^y:/CD^fl£¥E0T'&5. 
[02] ^moy^&OMM 1 T'feSDRAMS^b 

[03] *5§^©mi6CW^fillT-*SDRAM®SSg^ 
fe&^-^tf^tf^lWT^T'&S,. 30 
[04] ^^©^©^^TfeSDRAMtf);*^ 

[05] ^^©HHfeCW^^lT'feSDRAM©^^'; 

[06] *^(D^igCW^J|glT*«)SDRAM®m* 

[08] *5§^©HSS(D0ffil-e*)SDRAM©Sgg^ 
[0 9 ] *mi<D$&&<Vi&te IT?** D R AMOm&fj 
[010] 1T'*SDR AMOSSt 

[011] ;*^®3felfc®Xffli 1 D R AMOlJSi 

^t£S:^-r^(*®K«)SSP»I®0'r'feSo 

[012] ^m<D^imfm i t*j&s d r AM^sst 

^1£5:^-t^(*®«©ilSP»l®0t'feSo 50 
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[0 1 3 ] *mi<Z>$$&<?>fc1& 1 D R AMOSSg 

[014] #3fiE<&|gJfe©J&i8 1 D R AM0>$8t 

[015] *^<3DH8S©^ffi 1 X'tbZ D R AMOSSg 
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